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of approaching too nearly the point at which bubbles of vapour may be formed internally. In the earlier experiments, described in the preliminary note, the upper surface of the liquid was in the stem of the globe itself (below the tap), and the only difficulty lay in the accurate estimation of a change of volume occurring in a wide and somewhat irregular tube. The method employed was to produce, by introduction of a weighed quantity of mercury, a rise of level equal to that caused by the suction.
The advantage of this procedure lay in the avoidance of joints and of the tap itself, but, for the reasons given, the readings were not quite so accurate as might be desired. I wished, therefore, to supplement, if possible, the former determination by one in which the change of volume occurred in a tube narrower and of better shape. With this object in view, the stem of the globe was prolonged by a graduated tubular pipette attached with the aid of india-rubber. The tubes themselves were treated with gutta-percha cement, and brought almost into contact. It had hardly been expected that the joint would prove unyielding under the applied suction, but it was considered that the amount of the yielding could be estimated and allowed for by operations conducted with tap closed. The event, however, proved that the yielding at the joint was scarcely, if at all, perceptible.
The pipette, of bore such that 16 cm. corresponded to 1 c.c., was graduated to O'Ol, and was read by estimation to O001 c.c. In order the better to eliminate the changes due to temperature, readings under atmospheric pressure, and under a suction of 20 inches of mercury, were alternated. On January 28, 1892, a first set gave 0'648 - 0'300 = 0'348, a second gave 0-6645-0-316 = 0-3485, and a third gave 0-675 - 0'326 = 0'349. Similar operations with tap closed* gave no visible movement.
The result of the day's experiments was thus 0'3485 for 20 inches, or 0*523 for 30 inches, suction. Similar experiments on January 28, at a different part of the graduation, gave 0*526. On this day the yielding with tap closed was just visible, and was estimated at O'OOl. As a mean result, we may adopt 0-524 c.c. The graduation of the pipette was subsequently verified by weighing a thread of mercury that occupied a measured •length.
A part of the above-measured volume is due to the expansion of the water when the pressure is relieved. We may take this at 0-000047 of the volume per atmosphere. The volume itself may be derived with sufficient accuracy for the present purpose from the weight of its oxygen contents. It is 2-517/0-00137, or 1837 c.c. The expansion of the water per atmosphere is thus 0-000047 x 1837, or 0'087 c.c. This is to be subtracted from 0'524, and leaves 0-437 c.c. This number applies strictly to the volume enclosed
* For greater security the tap was turned while the interior was under suction.
\vas then temporarily cut off, and a high vacuum produced in the globe connexion and in the blow-off tube, which, being out of the main current of gas, might be supposed to harbour impurities. After this the pump wouldtained a slight excess.olumes is to be expected. [1901. In later experiments Morley obtained 2-0027.]the telescope lens was 12 ft. 3 in.
